THE STRUCTURE OF THE ATOM AND THE

the addition of another electron in an orbit of the same type as
that in which the last captured electrons were bound. Just as in
the case of the 3rd and 7th electrons we may therefore expect to
meet a new type of orbit for the llth electron in the atom, and the
orbits which present themselves this time are the 83. orbits. An
electron in such an orbit will for the greater part of the time remain
outside the orbits of the first ten electrons. But at certain moments
during the revolution it will penetrate not only into the region of
the 2-quanta orbits, but like the 2l orbits it will penetrate to
distances from the nucleus which are smaller than the radii of
the 1-quantum orbits of the two electrons first bound. This fact,
which has a most important bearing on the stability of the atom,
leads to a peculiar result as regards the binding of the llth electron.
In the sodium atom this electron will move in a field which so far
as the outer part of the orbit is concerned deviates only very little
from that surrounding the nucleus in the hydrogen atom, but the
dimensions of this part of the orbit will, nevertheless, be essentially
different from the dimensions of the corresponding part of a 3*
orbit in the hydrogen atom. This arises from the fact, that even
though the electron only enters the inner configuration of the first
ten electrons for short intervals during its revolution, this part of
the orbit will nevertheless exert an essential influence upon the
determination of the principal quantum number. This is directly
related to the fact that the motion of the electron in the first part
of the orbit deviates only a little from the motion which each of
the previously bound electrons in 2X orbits executes during a com-
plete revolution. The uncertainty which has prevailed in the
determination of the quantum numbers for the stationary states
corresponding to a spectrum like that of sodium is connected with
this. This question has been discussed by several physicists. From
a comparison of the spectral terms of the various alkali metals,
Roschdestwensky has drawn the conclusion that the normal state
does not, as we might be inclined to expect a priori, correspond to
a lj orbit as shown in fig. 2 on p. 79, but that this state corre-
sponds to a 2t orbit. Schrodinger has arrived at a similar result
in an attempt to account for the great difference between the
S terms and the terms in the P and D series of the alkali spectra.
He assumes that the "outer" electron in the states corresponding
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